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PROBLEM TO BE SOLVED: To form a wiring pattern by 
electroplating on a substrate having exposed electrodes 
and electric wiring pattern already formed thereon, by 
applying a protective film to a region of conductor on the 
substrate to prevent etching or corrosion of the existing 
electrodes and electric wiring pattern. 
SOLUTION: A protective film 106 is subjected to a 
patterning process to coat exposed electrodes and 
electric wiring pattern 105. A thin, electrically- 
conductive underlying layer 102 for electroplating is 
formed on an entire surface of a substrate 101. Formed 
on the underlying film 102 is a pattern of electroplating 
resist 103. Formed on an area of the underlying film 102 
to be exposed is a pattern of electroplated wiring 1 04. 
The electroplating resist 103 is removed with use of a 
release agent. The resultant sample is subjected to an 
etching process to thereby remove the underlying layer 
102 other than the area on which the electroplating 
wiring pattern 104 is formed. Thus the electric wiring * 

pattern can be formed on the substrate having the existing electrodes and electric wiring lines 
already formed thereon. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the formation approach of the conductor film which newly forms the conductor film b on 
the substrate with which the conductor film a was beforehand formed in surface [ a part of] The 1st 
process which covers the field on said substrate in which said conductor film a was formed at least with 
the protective layer which has etching resistance, The 2nd process which covers with the substrate layer 
of said conductor film b the field which includes at least the conductor film formation field which forms 
said conductor film b, The 3rd process which covers fields other than said conductor film formation 
field with the resist layer for electroplating, the 4th process which performs electroplating to said 
conductor film formation field, and the 5th process which removes said resist layer for electroplating 
which exists in addition to said conductor film formation field, said substrate layer, and said protective 
layer — since — the formation approach of the conductor film characterized by becoming. 
[Claim 2] The formation approach of the conductor film according to claim 1 characterized by removing 
said substrate layer by etching in said 5th process. 

[Claim 3] The formation approach of the conductor film according to claim 1 characterized by removing 
said substrate layer and said protective layer to coincidence in said 5th process. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the formation approach of the conductor film. The 
electrode and electric wiring exposed more to the detail are related with the formation approach of the 
conductor film which can produce wiring by electroplating on the already formed substrate. Suitably, it 
is used in fields, such as an integrated circuit which needs to form plurality or/and multilayer electric 
wiring on the same substrate. 
[0002] 

[Description of the Prior Art] Research of the electronic integrated circuit which drives an electron 
device, IC, etc. at a high speed is briskly done with the advancement of a communication link or 
information processing. In order to also realize electric wiring for RFs, such as increase of a degree of 
freedom, a microstrip line, etc. of arrangement, such as IC, especially, the technique which forms 
multilayer electric wiring on the same substrate is searched for. Since the having-more than thickness 
(for example, 2 micrometers or more) with fixed metallic conductor which makes the electric wiring 
way of a property is good, the electric wiring for RFs especially requires formation of the electric wiring 
layer by electroplating in many cases. 

[0003] Drawing 5 is a sectional view of the process process concerning the conventional example which 
forms the patternized electric wiring layer on a substrate by electroplating. In drawing 5 , it is the 
electric wiring in which a conductive substrate layer with 501 [ thin / a substrate and 502 ] and 503 were 
formed in of the resist for electroplating, and 504 was formed of electroplating. 
[0004] Below, the formation approach is explained according to a procedure. 

(1) Form the thin conductive substrate layer 502 all over a substrate 501. This substrate layer 502 is used 
in order to make thickness of electric wiring regularity within a substrate. In the electric wiring for 
accumulation used in order to transmit an electrical signal at high speed, both a detailed pattern 
configuration and the homogeneity of thickness are searched for strongly. However, since current 
density distribution influences a film formation rate directly, if electroplating is performed on the 
electrode patternized beforehand, it is known for electroplating that thickness distribution will become 
large. Therefore, it is necessary to form such a thin conductive substrate layer 502 all over a substrate 
501. 

[0005] (2) Patternize the resist 503 for electroplating and cover except the part which forms 
electroplating electric wiring ( drawing 5 (a)). 

(3) Perform electroplating and form the electric wiring 504 of required thickness ( drawing 5 (b)). 

(4) Remove the resist 503 for electroplating which also has a role of a protective layer ( drawing^ (c)). 

(5) Etching removes the thin conductive substrate layer 502 formed in the process (1), and leave only the 
part which carried out electroplating ( drawingj. (d)). 

[0006] The above approach is the general approach of forming the electroplating electric wiring of one 
layer. However, in wiring for RF integrated circuits, the technique which forms plurality or/and 
multilayer electric wiring on the same substrate is searched for. That is, it is necessary to form wiring of 
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electroplating which was mentioned above on the substrate with which the electrode and electric wiring 
exposed to the front face already exist. In this case, in the process shown in drawing 5 , when etching 
removed the thin conductive substrate layer 502 ( drawing 5 (d)), the lower electrode and electric wiring 
already formed on the substrate are etched together, or there was a problem that it was corroded. 
Therefore, the formation approach of wiring by the conventional electroplating was inapplicable to the 
substrate with which the electrode and electric wiring already exposed were formed. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the formation approach of the 
conductor film which can form wiring by electroplating on the substrate with which the exposed 
electrode and electric wiring were already formed. 
[0008] 

[Means for Solving the Problem] In the formation approach of the conductor film that the formation 
approach of the conductor film of this invention newly forms the conductor film b on the substrate with 
which the conductor film a was beforehand formed in surface [ a part of] The 1st process which covers 
the field on said substrate in which said conductor film a was formed at least with the protective layer 
which has etching resistance, The 2nd process which covers with the substrate layer of said conductor 
film b the field which includes at least the conductor film formation field which forms said conductor 
film b, The 3rd process which covers fields other than said conductor film formation field with the resist 
layer for electroplating, the 4th process which performs electroplating to said conductor film formation 
field, and the 5th process which removes said resist layer for electroplating which exists in addition to 
said conductor film formation field, said substrate layer, and said protective layer - since - it is 
characterized by becoming. 
[0009] 

[Function] In invention concerning claim 1, in case a thin conductive substrate layer is removed after 
performing electroplating since the 1st process which covers the field on said substrate in which said 
conductor film a was formed at least with the protective layer which has etching resistance was 
established, the electric wiring and the electrode which already exists are not etched or corroded. 
Therefore, the electrode and electric wiring which the top face exposed can form electroplating electric 
wiring on the already formed substrate. 

[0010] Moreover, as said substrate, a part of electrode and electric wiring may use what was already 
covered with the dielectric. In this case, formation of multilayer electric wiring is attained by 
electroplating electric wiring. 

[001 1] In invention concerning claim 2, in said 5th process, in order for etching to remove said substrate 
layer, it becomes possible by choosing the etching gas suitable for the class of substrate layer, or an 
etching solution to optimize the etching conditions containing an etch rate. 

[0012] In invention concerning claim 3, in said 5th process, in order to remove said substrate layer and 

said protective layer to coincidence, it becomes applicable [ the lift-off method ]. 

[0013] 

[Example] Hereafter, although the formation approach of the conductor film of this invention is 
explained to a detail with reference to a drawing, this invention is not limited to these examples. 
[0014] (Example 1) Drawing 1 is a typical sectional view explaining the wiring formation process by 
electroplating concerning this example. In drawing 1 , a conductive substrate layer with 101 [ thin / a 
substrate and 102 ], the resist for electroplating patterns in 103, the electric wiring in which 104 was 
formed, the electrode and electric wiring which exposed 105, and 106 are protective layers. 
[0015] Below, the formation approach is explained according to a procedure. 

(1) As a substrate 101, the exposed electrode and the electric wiring 105 used what was already formed 
by vacuum deposition ( drawing 1 (a)). As the exposed electrode and electric wiring 105, the average 
difference of elevation is about 1 micrometer, and what consisted of gold was used. 
[0016] (2) The exposed electrode and the electric wiring 105 were covered by pattemizing a protective 
layer 106 and carrying out postbake for 30 minutes at 180 degrees C ( drawing 1 (b)). As an ingredient 
which forms a protective layer 106, micro POJITTO SI 400- 17 by the SHIPURE Far East company were 
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used. 

[0017] (3) The conductive substrate layer 102 thin [ for electroplating ] was formed all over the substrate 

101 ( drawing 1 (c)). As a substrate layer 102, thickness used the thin film which consists of gold which 
is 0.3 micrometers. 

[0018] (4) The resist 103 for electroplating was patternized and formed on the substrate layer 102 
( drawing 1 (d)). Resist thickness could be 10 micrometers, using micro POJITTO S1400-25 by the 
SHIPURE Far East company as a resist 103 for electroplating. 

[0019] (5) The electroplating electric wiring 104 was formed on the exposed part of the substrate layer 

102 ( drawing 1 (e)). The electroplating electric wiring 104 consists of gold, and could be 20 
micrometers in the place where the average difference of elevation has fine about 5 micrometers and 
wiring width of face. 

[0020] (6) The resist 103 for electroplating was removed by the remover (micro POJITTO by the 
SHIPURE Far East company, remover 1 165) ( drawing 1 (f)). 

[0021] (7) By etching the sample obtained above (6), substrate layers 102 other than the field in which 
the electroplating electric wiring 104 was formed were removed ( drawing 1 (g)). As an etching solution, 
it was immersed for 1 minute at the room temperature using the mixed water solution which consists of 
20% of potassium iodide, and 10% of iodine. 

[0022] Under the present circumstances, since it is protected by the protective layer 106, an electrode 
and electric wiring 105 are etched when [ neither of] the substrate layer 102 is removed, or is not 
corroded. Moreover, the electroplating electric wiring 104 may both be etched, while the substrate layer 
102 is etched, since it is thick much compared with the thin substrate layer 102. Or it may protect by the 
resist which had the front face of the electroplating electric wiring 104 patternized, and the substrate 
layer 102 may be etched. 

[0023] (8) The protective layer 106 was removed and the electroplating electric wiring 104 was 
completed ( drawing 1 (h)). About the quality of the material of a protective layer mentioned above, if 
the exposed electrode and electric wiring 105 are not corroded or removed in case a protective layer 106 
is removed, it is not limited to the ingredient mentioned above (2). For example, other dielectrics are 
available also for the usual resist. 

[0024] In this way, the protective layer 106 was patternized first, and since [ which was mentioned 
above ] an electrode and electric wiring 105 were covered and protected, when removing the substrate 
layer 102 for electroplating, the electroplating electric wiring 104 was able to be formed, without 
completely etching or corroding an electrode and electric wiring 105 (claim 1). 

[0025] (Example 2) In this example, the point using the lift-off method of removing a protective layer 
206 to the thin conductive substrate layer 202 and coincidence differs from an example 1. Other points 
presupposed that it is the same as that of an example 1 . 

[0026] Drawing 2 is a typical sectional view explaining the wiring formation process by electroplating 
concerning this example. In drawing 2 , a conductive substrate layer with 201 [ thin / a substrate and 
202 ], the resist for electroplating patterns in 203, the electric wiring in which 204 was formed, the 
electrode and electric wiring which exposed 205, and 206 are protective layers. 

[0027] Below, the formation approach is explained according to a procedure. However, process (1) - (6) 
is the same as that of an example 1. 

[0028] Instead of (8), following process (7)' was performed with the process (7) of an example 1. 
(7) • the so-called lift-off method which melts the protective layer 206 (micro POJITTO SI 400- 17 
by the SHIPURE Far East company) under it, and the substrate layer 202 exfoliates in coincidence and 
is removed as a result with it was used by not etching the thin conductive substrate layer 202 (quality of 
the material: gold, thickness:0.3micrometer) directly, but dipping the whole sample in an acetone. 
[0029] If such an approach is used, the technique of the lift-off method which has the examples of 
examination of enough conventionally is applicable to the formation approach of the electroplating 
electric wiring of this invention. 

[0030] Moreover, the substrate layer 202 may form electric wiring 204 by the lift-off method removed 
by coincidence by removing a resist 203 and a protective layer 206 to coincidence using the ingredient 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/29/2004 



Page 4 of 4 



which dissolves in the same solvent to a resist 203 and a protective layer 206. 

[0031] (Example 3) In this example, it differs from an example 1 in that the electrode and the electric 
wiring 305 containing the electrode and electric wiring covered with the dielectric 307 are already 
formed on the substrate 301 . Other points presupposed that it is the same as that of an example 1 . 
[0032] Drawing 3 is a typical sectional view explaining the wiring formation process by electroplating 
concerning this example. As for a conductive substrate layer with 301 [ thin / a substrate and 302 ], the 
resist for electroplating patterns in 303, the electric wiring in which 304 was formed, the electrode and 
electric wiring which exposed 305, and 306, in drawing 3 , a protective layer and 307 are dielectrics. 
[0033] By introducing the dielectric 307 shown by this example, it became possible to form multilayer 
electric wiring. 

[0034] (Example 4) In this example, it differs from an example 3 in that the clad 408 and core 409 of 
optical waveguide are already formed on the substrate 401. As optical waveguide, it was the embedding 
mold structure separately produced by the flame depositing method, and the quality of the material 
consisted of quartz glass, and height used that whose width of face is 6 micrometers by 6 micrometers. 
Other points presupposed that it is the same as that of an example 1 . 

[0035] Drawing 4 is a typical sectional view explaining the wiring formation process by electroplating 
concerning this example. For a conductive substrate layer with 401 [ thin / a substrate and 402 ], the 
resist for electroplating patterns in 403, the electric wiring in which 404 was formed, the electrode and 
electric wiring which exposed 405, and 406, as for a dielectric and 408, in drawing 4 , a protective layer 
and 407 are [ a clad and 409 ] cores. 

[0036] It turned out that the electric wiring of electroplating can be formed also on the substrate with 
which the optical waveguide which consists of a clad 408 and a core 409 is already formed as shown in 

this example. . 
[0037] As an ingredient which constitutes optical waveguide, all kinds, such as a quartz and polyimide, 
of things are mentioned in addition to what was mentioned above. Moreover, as structure of optical 
waveguide, an embedding mold etc. is applicable to the thing of all structures. 

[° 038 ] . . • , * - u r*u 

[Effect of the Invention] As explained above, according to this invention, the formation approach ot the 

conductor film which can form the electric wiring by electroplating is acquired on the substrate with 
which an electrode and electric wiring already exist. 

[0039] That is, the electric wiring layer which is needed in an integrated circuit and RF electric wiring 
and which is patternized minutely and has fixed thickness can be formed on the substrate which already 
has an electrode and electric wiring, and the formation approach of the conductor film which also 
enabled formation of a multilayer interconnection further is acquired. 

[0040] Since optical waveguide can be adapted also in the substrate which already exists, the application 
to a photoelectron hybrid integrated circuit is also possible for this invention. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the typical sectional view having shown the formation approach of starting-example 1 
of this invention electroplating electric wiring. 

[Drawing 21 It is the typical sectional view having shown the formation approach of starting-example 2 
of this invention electroplating electric wiring. 

[Drawing 31 It is the typical sectional view having shown the formation approach of starting-example 3 
of this invention electroplating electric wiring. 

[Drawing 41 It is the typical sectional view having shown the formation approach of starting-example 4 
of this invention electroplating electric wiring. 

[Drawing 5] It is the typical sectional view having shown the formation approach of starting- 
conventional example electroplating electric wiring. 
[Description of Notations] 

101, 201, 301, 401, 501 Substrate, 

102, 202, 302, 402, 502 Thin conductive substrate layer, 

103, 203, 303, 403, 503 Resist for electroplating, 

104, 204, 304, 404, 504 Electric wiring formed of electroplating, 

105, 205, 305, 405, 505 The exposed electrode and electric wiring, 

106, 206, 306, 406, 506 Protective layer, 
307 407 Dielectric, 

408 Optical Waveguide Clad, 

409 Optical waveguide core. 
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[Drawing 31 
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(d) 



[Drawing 41 
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(d) 

[Drawing 5] 
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